Transgenic expression of human cathepsin B promotes progression and metastasis of polyoma-middle-T-induced breast cancer in mice.
Elevated expression of the cysteine protease cathepsin B (CTSB) has been correlated with a poor prognosis for cancer patients. In order to model high CTSB expression in mammary cancer, transgenic mice expressing human CTSB were crossed with transgenic polyoma virus middle T oncogene breast cancer mice (mouse mammary tumor virus-PymT), resulting in a 20-fold increase in cathepsin B activity in the tumors of double-transgenic animals. CTSB expression did not affect tumor onset, but CTSB transgenic mice showed accelerated tumor growth with significant increase in weight for end-stage tumors, as well as an overall worsening in their histopathological grades. Notably, the lung metastases in the CTSB transgenic animals were found to be both significantly larger and to occur at a significantly higher frequency. Ex vivo analysis of primary PymT tumor cells revealed no significant effects from elevated CTSB levels on tumor cell characteristics, that is, the formation of tumor cell colonies and the sprouting of invasive strands from PymT cell spheroids. However, tumors from CTSB-overexpressing mice showed increased numbers of tumor-associated B cells and mast cells. In addition, more CD31+ endothelial cells were detected in these tumors, correlating with higher levels of vascular endothelial growth factor (VEGF) being present in the tumor and serum. We conclude that elevated proteolytic CTSB activity facilitates progression and metastasis of PymT-induced mammary carcinomas, and is associated with increased immune cell infiltration, enhanced VEGF levels and the promotion of tumor angiogenesis.